S1. Theoretical Studies
It is interesting to notice the important differences observed in the packing models between the building blocks for the different [M(SC6H4S)2] and [M(SC6H2Cl2S)2]-based Ni, Pd and Pt crystals. Meanwhile for the [Ni(SC6H4S)2] and [Pd(SC6H4S)2]-based compounds the two K atoms per unit cell are located: i) one of them on a C-ring hollow site (mostly interacting with the inner C-C bridge close to the S atoms), and ii) the other one on a S-S bridge, for the [Pt(SC6H4S)2]-based compound both K atoms are located on each available S-S bridges. On the other hand, within the [M(SC6H2Cl2S)2]-based Ni, Pd and Pt crystals the interaction of the two K atoms per unit cell is always produced with the Cl and S atoms. In order to rationalize these different packing behaviors within each crystal we have carried out a set of first-principles DFT-based calculations. For that purpose we have made use of the concept of the Fukui functions f ± (r) 6, 7 defined as: 6, 7 This means that regions where f + (r) is large are able to stabilize an uptake electronic charge, and are reactive towards the anchoring electron-rich reactants nucleophiles. In practice, the two Fukui functions can be obtained using a finite difference approximation, as the density differences. 6, 7 f configurations.
In the Figure S1 we show the 3D isosurfaces corresponding to the Fukui function f + (r)
for the different [M(SC6H2Cl2S)2] complexes (all with a value of +0.0005 e -Å -3 ). For all these three cases (M=Ni, Pd and Pt) we can observe that the function f + (r) adopts its highest values around the Cl and S atoms. Those regions will favor the stabilization and accommodation of extra electronic charge, being reactive towards the anchoring electronrich reactants nucleophiles. This translates in that the preferential donor sites will be located at the S and Cl atoms, while the C-rings are almost deactivated therefore hampering any metal coordination. This is in agreement with our reported experimental observations. Figure S3 ). For those configurations not experimentally evidencede.g., the Ni (a) and
Pd (b) cases in configuration b); and the Pt (c) case in configuration a)we have performed full geometrical optimization to minimize the net forces acting on each atom (below 0.1 eV Å -1 ). These calculations have been carried out by the efficient plane-wave code QUANTUM ESPRESSO. 10 The exchange-correlation (XC) effects have been accounted for by using the revised version of the generalized gradient corrected approximation (GGA) of Perdew, Burke, and Ernzerhof (rPBE), 11 and RRKJ normconserving scalar-relativistic pseudopotentials have been considered to model the ionelectron interaction. 12 In these calculations, the Brillouin zones (BZ) were sampled by means of optimal Monkhorst-Pack grids 13 guaranteeing a full convergence in energy and electronic density. A perturbative van der Waals (vdW) correction was used to account long-range interaction and checking the reliability of all the structures. 14, 15 The result of the calculations reveal that the Ni ( Figure S3a ) and Pd ( Figure S3b (Table S1 ). All the crystals where initially cooled from 300 to 200-250 K until the resistance of the sample reached the detection limit of our equipment (5×10 11 W) ( Figure   S5 ). This initial cooling shows a very rapid increase of the resistivity as the temperature is lowered with very high activation energies in the range ca. 2000-3000 meV except in compound 3, where the increases are softer with activation energies of ca. 700-800 meV ( Figure S6 ). In a second scan the samples were heated up to 400 K. In 1 and 2 the resistivity of the heating scan is higher than the one observed in the initial cooling scan, suggesting that the rapid increase of the resistivity during the initial cooling scan was due to a progressive irreversible degradation of the sample when it is submitted to low pressure (probably due to a loss of crystallinity as a result of some solvent lost). This initial degradation is not observed in 3 and, accordingly, the first heating scan in similar to the first cooling scan. During the first heating scan all the samples show semiconducting behaviors with very similar activation energies in the range 710-775 meV (Table S1 ) and reach resistivity minima at ca. 310-350 K ( Figure S5 ). On further heating, all the samples show resistivity increases reaching maxima at ca. 360-380 K to decrease again until 400 K. When the crystals are cooled from 400 K to 300 K they all show higher resistivity values and higher activation energies (in the range 870-1410 meV (Table S1) than those observed during the heating scan, indicating that the thermal degradation during the first heating scan is irreversible.
Compound 3 shows a larger thermal stability and requires up to three thermal cycles in the temperature range 200-400 K to completely degrade ( Figure S5 ). Thus, during the first thermal cycle the activation energy of 3 only increased from 740 to 870 meV, but after three cycles the activation energy was 1540 meV ( Figure S6 ). Note that this sample was also more stable at room temperature and did not show the initial degradation when submitted to vacuum. It seems that sample 3 is more stable probably due to the bigger thermal stability of the double thf bridge connecting the K + ions when compared with the double H2O bridges observed in 1 and 2.
In all cases the similar electrical conductivities and activation energies can be attributed to the presence of similar pathways for the electron delocalization implying the M-dithiolene units, the K-S and K-O interactions. The complexity of the possible delocalization pathways and the similarity of the conductivity values observed in the five samples, precludes any correlation between the structure and the electrical conductivity.
Furthermore, as indicated above, we have observed that most crystals show a rapid degradation when they are submitted to low pressure and, therefore, the measured value might be lower that the real ones. 
